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Washington^ D.C. 20231 



NEW APPLICATION TRANSMITTAL 



Transmitted herewith for fiiing Is the patent application of 

Inventors): Shlnnosuke FUKUDA, Masaki OKAYASU, Hirofumi TANAKA, Takeshi ISHIDA, 
Kiyoshi SHIMOMURA 
WABNINQ: 37 CF.R § 1,41(a)(1) points out: 

*(a) A patent is applied for in the name or names of the actual inventor or inventors, 

"(1) The inventorship of a nonprovisionat application is that inventorship set forth in the oath or 
dedaraVon as prescntwf by § U63, except as pnovided for in § 1.S3<d)(4) and § 1.G3(d). If an 
oath or decfaration as prescribed by § 1.63 is not filed during tfw pendency of a nonprovisional 
application, the inventorship fs that inventorship set forth in tfw application papers fifed pursuant 
to § 1.S3(b), unless a petition under HWcs paragraph accompanied by the fee set forth in § 1,170 
is filed supplying or changing tfw name or names of the inventifr or inventors," 

For (title): SEMICONDUCTOR MODULE AND METHOD OF MOUNTING SEMICONDUCTOR LASER ELEMENT ON THE SAME 



CEirriFICATION UNDER 37 C.FJI. § 1.10* 
(Expreas Ma0 label number la mmndmtory,) 
^xprema Ma9 certmcmtfon Is op&onel,) 

\ fiereby certify that this New Application Transmittal and the documents referred to as attached therein are being 
depo&rted wHh the UnHed States Postal Service on this date 16 Npy^ffjl^gr gQQQ In an envefope 
as -Express Mafl Post Office to Addressee." mailino Label Number EL62742078Qlj§ , ad- 
dressed to the: Assistant Commissioner for Patents, Washington. D.C. 20231. 

Shaunna Murphy 

{type or print name of Pjf^pf^ mailing paper) 

Siffnatur* of person n>alllng pap*r / ^ 

WARNINQ: Certificate of mailing ffirst dass) or hcsimile transmission procedures of 37 CFM^ 1,B cannot be 
used to obtain a date of mailing or transmission for this conespondenoe, 

•WABNINQ: Each paper or fee filed by "Express Mail' mumf ttave the number of the "Expt^ess Mait" rrmiing label 
placed thereon prior to matting, 37 C.FJ\, § 1. 10^), 

"Since the filing of correspondence under §1,10 without the Express Mail mailing label thereon 
is an oversight mat can £>e avoided by the exerdse of iwdsonabte care, rsQuests for waiver of mts 
requirement willnottfe granted on petition. " Notice of Oct, 24, 1996, €0 f=ed, flegf. 56,439, at 56,442. 
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1. Type of Appficatfon 

This new application is for a(n) 

(check one applicable item below) 

® Originaf (nonprovisional) 

□ Design 
□ Plant 

WARNING: Do not use this tmnsmttiel for a completion in the U.S. of an Internationa} Application under 35 
U,$,C, § 371 (cX4), unless the Intemationai Application is being tiled as a divisional, continuation 
or continuation-in-part applicatian* 

WARNING: Do not use this transmittal for the filing of a provisionai application, 

NOTE: If one of the following 3 items apply, then complete and attach AODBD PAGES FOB NEWAPPUCAVON 
TRANSMirTAL WHERE BENEFIT OF A PRIOR U.S. APPLICATION CLAIMED and a NOVFtCAVON 
IN PARENT APPLICATION OF THE FILING OF TH/S CONTINUAVON APPLICAVON. 

□ Divisional. 

□ Continuation, 

□ Continuation-in-part (C-i-P)* 

2. Benefit of Prior U.S. AppIlcatIon{s} (35 U,S,C, §§ 119(e), 120. or 121) 

NOTE: A nonprovislonat application may dalm an Invention disdosed in one or more prior filed copending 
nonprovlslonal applications or copending international applications designating the United States of 
Amen'ca. In order for a nonprovisional application to dalm the benefit of a prior filed copending 
nonprovisional application or copending intemationai application designating the United States of 
Anrterica, each prior application must name as an inventor at hast one inventor named in the later fifed 
nonprovisional application and disclose the named inventor's invention claimed in at least one clam 
of the later filed nonprovisional applhation in tfm manner provided by the first paragraph of 35 US,C. 
§ 112, Each prior application must also be: 

d) An intemationai application entitled to a filing date in accordance with f*CT Article 1 1 and 
designating tfie United States of America; or 

fii) Complete as set forth in § 1,S1p); or 

(lii) Entitled to a filing date as set forth In § 1.530>} or § 1,53(d) and include the basic filing fee set 
forth in § 1,16; or 

(tv) Entitled to a filing date as set forth In § 1,53(b} and have paid therein tfje processing and retention 
fee set forth in § 1,21(0 within the time period set forth in § 1.53(1), 

37 C.F,R, § U7d(aX1), 

NOTE: If the new application being transmitted is a divisionsJ, continuation or a continuation-in-part of a parent 
case, or where the parent case is an International Application which designated the US., or benefit 
of a prior provisional application Is claimed, then check the following item and complete and attach 
ADDED PAGES FOR NEW APPLICATION TRANShAffTAd. WHERE BENEFff OF PRIOR U.S. APPLICA- 
VON(S) CLAIMED. 

WARNING: If an application daims the benefit of the filing date of an eariier filed application under 35 U.S.C. 

§§ 120, 121 or 365(c), the 20-year term of that application will be based upon the filing date of 
the eariiest US, application that the epplica^on makes reference to under 35 U.S.C. §§ 120, 121 
or 365(c), (35 U,S,C, § 154(a)(2) does not take into account, for tfw detennination of the patent 
term, any application on which priority is daimed under 35 U,S.C, §§ 119, 365f^ or 365(b).) For 
a c~l~p application, applicant should review whetfwr any daim in the patent that will issue Is 
supported by an eariier application and, if not, the applicant should consider canceling the raferenoe 
to the earlier filed application. The term of a patent Is not based on a dalm-by-dalm approach. 
See Notice of April 14, 1995, 60 Fed. Beg. 20,195, at 20,205, 
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WAPNINO: When the fast day of pendency of a provisional spplicsiion fails on a Saturday, Sunday, or Federal 
hoUday within the District of Columbia, any nonprovisionaf application claiming benefit of the 
provisionaf application must be Wed prior to the Saturday, Sunday, or f=eder^ holiday within the 
District of Columbia. See 37 CF-R § t78(a)(3). 

□ The new application being transmitted claims the benefit of prior U.S. applica- 
tion(s). Enclosed are ADDED PAGES FOR NEW APPLICATION TRANSMITTAL 
WHERE BENEFIT OF PRIOR U.S. APPLiCATION(S) CLAIMED. 

3. Papers Enclosed 

A. Required for filing date under 37 C.F.R. § 1,53{b) (Regular) or 37 C.F.R. § 1.153 
(Design) Application 

^ Pages of specification 

5 Pages of claims 

^ Sheets of drawing 

WMNWQ: OO NOT submit original drawings, A hi^ quality copy of the drawir^gs should be supplied when 
Wing 8 patent application. The drawings that are submitted to the Office must be on strong, white, 
smooth, and non-shiny paper and n}eet the standards according to § 1,84, If corwcUons to the 
drawings are ryecessary, they should be made to the original drawing and a high-quality copy of 
the corrected origin^ dra^ng then submitted to the OfTtce. Only one copy fs required or desired. 
For comnyents on proposed ^en-new 37 C,F,R, § 1,S4, see Notice of March 9, 1988 (1990 0,Q. 
57-6^ 

NOTB: "Identifying Indicia, If provided, should Include the application number or the title of the Invention, 
Inventor's name, docket numlyer {If any), and the name and telephone number of a person to call if 
the Office is urwble to match Vie drawings to the proper application. This Information should be placed 
on ttie back of ©scft sheet of drawing a minimum distance of US cm. (5/8 Inch) down from the top 
of the page . . 37 C.F.R § 1,B4ic)). 

(complete tfie following, if appffcable) 

□ The enclosed drawlng(s) are photograph(s), and there Is also attached a 
•'PETITION TO ACCEPT PHOTOGRAPH(S) AS DRAWING(S)/ 37 CF.R. 
§ 1.84(b}. 

□ fonmaJ 
O Informal 

B* Other Papers Enclosed 

Pages of declaration and power of attorney 

L Pages of abstract 

Other 

4. Additional papers enclosed 

□ Amendment to claims 

□ Cancel in this applications claims before 

calculating the filing fee. (At least one original Independent claim must be 
retained for filing purposes.) 

n Add the claims shown on the attached amendment. (Claims added have 
been numbered consecutively following the highest numbered original 
claims.) 

□ Preliminary Amendment 

□ Information Disclosure Statement (37 C.F.R. § 1.98) 

□ Fomi PTO-1449 (PTO/SB/08A and OBB) 

□ Citations 
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□ Declaration of Biological DeposJt 

□ Submission of **Sequence Listing," computer readable copy and/or amendment 
pertaining thereto for biotechnology Invention containing nucleotide and/or 
amino acid sequence. 

□ Authorization of Attomey{s) to Accept and Follow Instructions from Representa- 
tive 

□ Special Comments 

□ Other 

5. Declaration or oath (including power of attorney 

NOTE: A newiy executed dedamtion Is not required fn a continuation or divi$fonal application provided that 
the prior nonprnvisionaf appUca^on contained a declaration as reqiMPed, the applica^on being filed is 
by all or fewer than all the Inventors named in the prior application^ there is no new matter in the 
application toeing fifed, and a copy of the executed declaration filed In the prior application (showing 
the signature or an indication thereon that H was signed) Is submitted. The copy must be accompanied 
by a statement requesting deletion of the nanws of personfs) who are not Inventors of &ie application 
being filed. If the declaration In the prior application was filed under § 1,47, then a copy of that 
dedaration must be filed accompanied by a copy of 0^ decision grantirig § U47 status or. If a nons/gning 
person under § 1.47 has subsequently joined In a prior application, then a copy of tfw suttsequentiy 
executed dedaraVon mi^t be filed. See 37 CER. §§ 1.63(<$(1)-^). 

NOTE: A declaration filed to complete an application must be executed, identify the speddcation to which it 
Is directed, identify each inventor by full name hduding family nam& snd at least one given rtame, without 
abbreviation together vinth any other given name or initiaf, and the residerKe, post office address and 
country or citizenship of eadi inventor, and state whether the inventor is a sole or joint inventor, 37 
CKFt, § 1.63{eX1H<)* 

□ Enclosed 
Executed by 

(check all applicable boxes) 

□ lnventor{s). 

□ legal representative of inventor(s). 
37 CF.R. §§ 1,42 or 1.43. 

□ joint Inventor or person showing a proprietary 
interest on behalf of inventor who refused to sign 
or cannot be reached. 

□ This is the petition required by 37 C.F.R. § 1,47 and the statement 
required by 37 C.F.R. § 1.47 is also attached. See Item 13 below 
for fee, 

EJ Not Enclosed. 

NOTE: Where the filing is a completion In tf>e U.S. of an Intematiorwl Application or wfwre the completion of 
the U.S. application contains sutffect matter in addition to the Intematiormt Application, the application 
may be treated as a continuation or continuation-in-part, as the case may be, utilizing ADDED PAGE 
FOR NEW APPLICATION THANSMOTAL WHERE BENEFIT OF PRIOR U.S. APPLICATION CLAUSED. 

)Ei Application Is made by a person authorized under 37 C.F.R, § 1.41(c) on 
behalf of all the abowe named inventorts). 

(The declaration or oatti, along with the surcharge required by 37 C.F.R § U16(e) 

can be fifed subsequentfy). 

□ Showing that the filing Is authorized, 

(not required unfess called into question. 37 C.F.R. § 1.41(d)} 

(New Application Transmfttal £4-1)— page 4 of 11) 



6. Inventorship Statement 

WAHNINQ: If the named inventors are each not the inventors of afl the daims an expfanatton, induding the 
ownership of the various daims at the time the test daimed invention was made, shoutd be 
submitted. 

The inventorship for all the claims In this application are: 

□ The same. 

or 

□ Not the same. An explanation, including the ownership of the various claims at 
the time the last claimed invention v^as made, 

□ Is submitted. 

□ will be submitted. 

7. Language 

NOTE: An spplication induding a sigrjed oath or dedaration may be ftied in a language other than English, 
An English translation of the non-English language application and the processing fee of $130,00 
required by 37 C.F,R, § 1,1?^ is required to be filed with the applica^xsn, or within such ^me as may 
be set by the Office, 37 aF,R. § 1.52(c9, 

Q English 

□ Non-English 

□ The attached translation includes a statement that the translation is accu- 
rate. 37 C.F.R. § 1.62(d). 

8« Assignment 

m An assignment of the Invention to Pioneer Corporation 



□ is attached. A separate □ "COVER SHEET FOR ASSIGNMENT (DOCU- 
MENT ACCOMPANYING NEW PATENT APPLICATION" or □ FORM PTO 
1596 is also attached. 

[3 will follow. 

NOTE: Vf en assignment is submitted with a new application^ send two separate letters-one for the application 
and one for the assignment," Notice of May < 1990 (1114 O.G. 77-78), 

WARMNQ: A newly executed 'CERVFICATE UNDER 37 C,F,R, g 3. 73(b)^ must be filed when a continuation^ 
in-part application is filed by an assignee. Notice of Apnl 30, 1993, 1150 O.G. 62-64. 
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9. Certified Copy 

Cerltfled copy(les) of appllcation(s) 



Country 


Appln. No. 


Red 


Japan 


11-327581 


18 November 1999 


Country 


Appln. No, 




Country 


Appln. No. 


RIed 



from which priority Is claimed 
□ is (are) attached. 



d3 will foHow, 

NOTB: The foreign application honing the hash for the cSalm for priority must be referred to kt the oath or 
declaration. 37 CF.R § 1,55{a) and 7.63. 

NOTB: This Hem Is for any foreign priority tor which the appllcatk>n being filed directly /etofes. If any parent 
U.S. application or IntemationaS AppHca^on from which this application claims benefit under 35 US.C 
§ 120 Is Itself entitled to priority from a fyior foreign applhaiion, then comf>let0 Item 16 on the ADDED 
PAGES FOR NBW APPLICATION TnANSMfTTAL WHERE BENEFIT OF PRIOR U.S. APPUCAnON(S) 
CLAihSED. 

10. Fee Calculation (37 CF.R. § 1.16) 
A. ^£3 Regular application 



Cl-AIMS AS FILED 


Number filed 




Numt>er Extra 


Rate 


Basic Fee 
37 CF.R. §1,16(^ 
$ 710.00 


Total 

6lalms (37 CRR. 
§ 1.16(c)) 


12 _ 


20 = ^ X 


$ 18.00 


0 


Independent 
Claims (37 CF.R, 
§ 1.16(b)) 


4 „ 


3 = ^ X 


$ 80.00 


80.00 


Multiple dependent clalm(s), 
if any (37 CF.R. § 1.16(d)) 


+ 


$ 270.00 





□ Amendment cancelling extra claims Is enclosed. 

□ Amendment deleting multiple-dependencies is enclosed. 

□ Fee for extra claims Is not being paid at this time. 

NOTE: If the fees for extra claims are ryot paUd on filing they must 6e paid or the c/a/ms canoelied by amendment, 
prior to the expiration of the time period set for response by the Patent arnS Trademadi Office In any 
notice of fee deficiency. 37 C,F.R, § 1.16<<9, 

Filing Fee Calculation ^_790M 

B. □ Design application 

($^^320.00 ^7 CF.R. § 1.16(f)) 

Filing Fee Calculation $ 

C. □ plant application 

($ 490.00-37 CF.R. § 1.16(g)) 

Filing fee calculation $ 
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11, Small Entity Statements) 

□ Statement(s) that this Is a filing by a small entity under 37 C.F.R. § 1.9 and 1 ,27 
is (are) attached. 

WARNING: "Status ss a smafi entity must be spedficafty estabttshod in each appUcatfon or patent in which 
the status is avaOabie and desired. Status as a sma// entity in one application or patent does not 
affect any other application or patent, including applications or patents which are directly or 
/rtdlrectly dependent upon the application or patent in which the status has been established. The 
re filing of an application under § 7,53 as a continuation, division, or continuation-in-part including 
a continued prosecution application under § 1.53(d)), or the filing of a reissue application requires 
a new determination as to continued entitlenyent to snwfl entity status for the continuing or reissue 
application, A nonprovisional Bf^ication claiming benefit under 35 US.C. § 119(e), 120, 121, or 
365(c) of a prior appiication, or a reissue application may rely on a statement filed In the prior 
application or in the patent if the nonprvvisiorwi appiication or the reissue application Includes a 
reference to the statement in the prior application or In the patent or Includes a copy of the 
statement in the prior application orlntfw patent and status as a smaii entity is still proper and 
desired. The payment of the snwil entity basic statutory filing fee will 6e treated as such a refererKe 
for purposes of this secthn." 37 CF.R. § 1.28(a)(2). 

WAFINING: ^Smali entity status must not t}e established when the person or persons signing the , . , statement 
can unequivocally make the required s^f-oertiUcation," § 509.03, 6th ed., rev. 2» My 

1996 (emphasis added). 

(complete the following, If applicable) 

□ Status as a small entity was claimed In prior application 

/ , filed on . from which benefit 

is being claimed for this application under. 

35 U.S.C. § □ 119{e). 

□ 120, 

□ 121, 

□ 366(0), 

and which status as a smalt entity is still proper and desired. 
□ A copy of the statement In the prior application Is Included. 
Filing Fee Calculation (60% of A, B or C above) 

$ 

NOTE: Any excess of the full fee paid will tm rektnded if small entitly status Is estat>fished and a refund request 
are filed within 2 months of the date of timely payment of a fuH fee. The two-month period Is not 
extendable under § 1,136, 37 C.F.f^ § i,2B^. 

12. Request for Interna tlonsKType Searcfi (37 C.F.R, § 1.104(d)) 

(complete^ If applicable) 

□ Please prepare an International-type search report for this application at the tirhe 
when national examination on the merits takes place. 
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13. Fee Payment Being Made at This Time 

□ Not Enclosed 

□ No filing fee is to be paid at this time, 

{This and the surcharge required by 37 CF.R. § 1.16(e) can be paid 
subsequentty,) 

H Enclosed 

^ r-M. . 4t 790,00 

a Filing fee $ 



□ Recording assignment 
($40,00; 37 CRR, § 1.21(h)) 

(See attached "COVER SHEET FOR 
ASSIGNMEIsrr ACCOI\^PANYING NEW 
APPLICATION".) 

□ Petition fee for filing by other than all the 
inventors or person on behalf of the Inventor 
where inventor refused to sign or cannot be 
reached 

($130.00; 37 CRR. §§ 1,47 and 1.17(0) 

□ For processing an application with a 
specification in 

a non-English language 

($130,00; 37 C.F.R, §§ 1.52(d) and 1.1 7(k)) 

□ Processing and retention fee 

($130.00; 37 C.F.R. §§ 1.53(«fl and 1.21(i)) 

□ Fee for intematlonai-type search report 
($40.00; 37 C.F.R. § 1.21(e)) 



NOTE: 37 C.F.R. § 1.210 estabtishes a fee for processing and retaining any application that is abandoned for 
Ming to complete the apptication pursuant to 37 CF.a § 7.63© and this, as wetf as Uie changes to 
37 CF.a §S 1.53 and 1.7B(a)(1h indicate that in order to obtain the benefit of a prior US, application, 
either the basic fiiing fee must be paid, or the processing and ratention fee of § 1.21^ must be paid, 
within 1 year from notification under § 53(9* 

Total fees enclosed $ — 122:22 

14. Method of Payment of Fees 

. , . . ^ 790.00 
O Check in the amount of $ 



□ Charge Account No. — in the amount of 



A duplicate of this transmittal is attached. 

NOTE: Fees should be itemized in such a manner that it is dear for which purpose tife fees are paid. 37 C.F.R. 
§ 1.22(b}. 
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15. AuthorixatJon to Charge Additional Fees 

WAPMNQ: If no fees are to be paid on fifing, the following Hems should not be completed, 

WABNINQ: Accumteiy count dw'ms, espea'afiy multiple dependent claims, to avoid unexpected high charges, 
if extra dalm dmges are authonsad. 

BD The Commissioner Is hereby authorized to charge the following additional fees 
by this paper and during the entire pendency of this application to Account No. 



B 37 CRR. § 1.16(a), (f) or (g) (filing fees) 

Q 37 CF.R. § 1,1 6(b), (c) and (d) (presentation of extra claims) 

NOT^: Because additional fees for excess or multiple dependent dalms not paid on ftiing or on later presentation 
must only be paid or these claims cancelled by amendment prior to the expirvt'on of the time period 
set for response by the PTO in any notice of fee deficiency (37 C.F.W. § 1,16(<^h It might be best not 
to authonze the PTO to charge addition^ dalm fees, except possibly when dealing with amendments 
after final action, 

B 37 C.RR. § 1 .16(e) (surcharge for filing the basic filing fee and/or deciaralion 
on a date later than the filing date of the application) 

0 37 C.F.R. § 1.17(a)(1)-<5) (extension fees pursuant to § 1.136(a)). 

37 C.F.R. § 1.17 (application processing fees) 

NOTE: . ,A written request may be submitted In an application that is an euthorization to treat any cor^current 
or future reply, requiring a petition for an exterjsion of time under this paragraph for its tirrwly submission, 
85 incorporating a petiUon for extension of time for the appropriate length of time. An authorizaUon to 
charpe all required fees, fees under § 1,17, or aff required extension of time fees wiH be treated es e 
constructive petition for an extension of time In any concunent or future repfy requlrhg a petition for 
an extensiori of time under this paragraph for Its b'mely sut>misslon, Si^isshn of the fee set forth In 
§1,1 7(a) will also be treated as a constructive peV'tlon for an extension of time In any concunent reply 
requiring a petition for an extenshn of time under this paragraph for its timely submission, " 37 C,F,R. 
§ 1.136(a)(3h 

n 37 C.F.R. § 1,18 (Issue fee at or before mailing of Notice of Allowance, 
pursuant to 37 C.F.R. § 1.311(b)) 

Where an authorizaVon to charge the Issue fee to a deposit account has t>een Tried t)efbre the mailing 
of a Notice of Allowance, the Issue fee will be automatically charged to the deposH account at the time 
of mailing the notice of allowance, 37 C.F.R § 1,31 1(b), 

37 C,F,R, § 1.28(b) requires 'NotlHcation of any change In status resulUng in loss of entitlement to small 
enVty status must be Ttted In the application , , , prior to paying, or at the Vme of paying, , , .thelssue 
fee, , , ' Prom the wording of 37 C.P,Pt, § 1,28(b), (a) notificeUon of change of status must t>e made 
even If the fee is paid as 'other than a small entity" and (b) no notlTrcaUon is reqi^rvd If the change 
Is to another small entity. 
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16. Instructions as to Overpayment 

NOTE: , . Amounts, of twenty-ftve dollars or tess will not he returned unless specifically requested within 
a reasonable time, nor will the payer be notified of such amounts; amounts over twenty-five dollars may 
be returned by check or, if requested, by credit to a deposit account" 37 C.F.R. § 1,26(s^. 

m Credit Account No. 16>135Q 



SEND ALL CORRESPONDENCE TO: 
Clarence A. Green, Reg. No.: 24,622 
PERMAN & GREEN, LLP 
425 Post Road 

Falrffeld, Connecticut 06430 



□ Refund 




Reg. No. 



24,622 



Clarence A. Green 



(type or prir\t name of attorney^ 



Tel No. ( 203) 259-1800 



PERMAN & GREEN, LLP 



P.O. Address 



Customer No. 2512 



426 Post Road, Fairfield, Connecticut 06430 
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□ Incorporation by reference of added pages 

(check the following Item if the application In this transmittal claims the benefit of 
prior U.S. application(s) (including an International application entering the U.S, 
stage as a continuation, divisional or C-i-P application) and complete and attach 
the ADDED PAGES FOR NEW APPLICATION TRANSMITTAL WHERE BENEFIT OF 
PRIOR US. APPLICATION(S) CLAMED) 

□ Plus Added Pages for New Application Transmittal Where Benefit of Prior U.S. 
AppIlcationCs) Claimed 

Number of pages adcfed : 

□ Plus Added Pages for Papers Reierred to In Hem 4 Above 

Number of pages added , 

□ Plus added pages deleting names of Invenlor(s) named In prior appllcati6n(s) 
who is/are no longer inventor(s) of the subject matter claimed in this application. 

Number of pages added 

□ Plus "Assignment Cover Letter Accompanying New Application" 

Number of pages added 

la statement Where No Further Pages Added 

(if no further pages form a part of this Transmittal, then end this Transmittal with 
this page and check the following Item) 

B This transmittal ends with this page. 
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SEMICONDUCTOR MODULE 
AND 

METHOD OF MOUNTING SEMICONDUCTOR LASER ELEMENT ON THE SAJME 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

This invention relates to a semiconductoi: module and a 
method of mounting a semiconductor laser element on the 
semiconductor module, 

2. Description of the Related Art 

As is well known, an optical pickup for reading information 
recorded on an optical disks, such as a CD and DVD, can optically 
read the information such that a laser beam emitted from a. 
semiconductor laser element, which serves as a light souroe, 
disposed in a main body, is guided to an objective lens along 
an optical path of a predetermined optical system made up of 
various optical components. A light beam gathered by the 
objective lens is then projected onto the information recorcLlng 
surface of the optical disk, reflected light that has undergone 
light modulation according to the recorded information of the 
optical disk is then generated. The reflected liglrit is then gud.<3.ed 
again through the objective lens to a light receiving elennent 
along a predetermined optical path, and, based on the output of 
received light , the light receiving element generates a signal 
according to the recorded information of the optical disk . 

In an optical pickup such as this, in order to read recoarcied 
information of the optical disk accurately, it is required that 
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a laser beam of a predetermined wavelength emitted from the 
semiconductor laser element be caused to, without being out of 
alignment with an optical axis, fall upon the predeterminod 
optical system and generate a light beam by the light gathering 
of the objective lens, and the light beam be focused at an 
appropriate position on the information recording surface of the 
optical disk. To do so, the semiconductor laser- element must 
be disposed so to have no axial deviation with respect to the 
optical system and take an appropriate position in the ax:Lal 
direction of the laser beam with respect to the predetermined 
optical system. 

If the semiconductor laser element is not disposed prop^rrly 
with respect to the optical system, the laser beam Is made incicient 
in a deviated state of the optical axis of the laser beam with 
respect to the optical axis of the optical system. Accordingly, 
the incident position of the light beam on the Information 
recording surface or the incident angle of the light beam deviates 
from an allowable range, so that reflected light does not undergo 
accurate light modulation by recorded information, and th^ 
incident position of the obtained reflected light on the light 
receiving element deviates greatly. As a result, it is 
impossible not only to obtain a sufficient amount of reflected 
light but also to allow the reflected light to undergo accuxra.te 
light modulation according to recorded information. This ojEten 
makes it impossible to accurately read the recorded information 
by means of the reflected light. 

Therefore, in the optical pickup, some optical components. 
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which are to be disposed beforehand at predetermined positions 
in the main body, are each fixed at a predetermined position in 
the main body properly, and the semiconductor laser element is 
mounted in the body so as to be positionally adjustable with 
respect to the optical system made up of the optical components, 
and, thereafter, the optical position of the semiconductor laser 
element is adjusted with respect to the optical system. 

The semiconductor laser element is inserted, into a holding 
hole formed in, for example, a heat radiation member made of a 
material that has heat radiating properties as if the laser 
element is dropped thereinto, and the heat radiation member is 
mounted in a main body in a state in which the laser element is 
held in the heat radiation member while being pressed by, for 
example, a leaf spring. By moving the semiconductor laser 
element with respect to the pressing leaf spring, positional 
adjustment can be made in a planar direction (x-y axis direction) 
perpendicular to an axial direction (z axis direction) of the 
laser beam emitted from the semiconductor laser element. 

The heat radiation member for holding the semiconductor 
laser element is held in the main body, and is mounted tobemovat>le 
and adjustable in the direction of the optical axis (z axis 
direction) of the laser beam emitted from the semiconductor laser 
element with respect to a case. The positional adjustment in 
the directions of the three axes (x axis, y axis and z axis) is 
repeatedly carried out for each axial direction by the use of 
an adjusting fixture, and, thereby, the positional adjustment 
of the semiconductor laser element with respect to the heat 
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radiation member and the positional adjustment of the heat: 
radiation member with respect to the case are carrxied out, and, 
as a result, the adjustment of the optical pos±1:ion of thie 
semiconductor laser element is carried out. 

In order to adjust the optical position of the 
semiconductor laser element of the conventional optical pickiup, 
in additxon to the adjusting method carried out by arranging the 
optical components as mentioned above, there is another adjusting 
method in which, for example, the semiconductor- laser element 
is mounted to be movable and adjustable in the dirrections of two 
axes (x axis and y axis) with respect to the p±ckup body, and 
the light receiving element (PD) among the other optical systems 
is mounted to be movable and adjustable in the axial direction 
(z axis direction) of the laser beam. In this method, ttie 
positional adjustment of the laser beam in the d±r*ections of the 
three axes (x axis, y axis, and z axis) is carried oiat by repeatedly 
carrying out the axial adjustment (x-y adjustment) of the 
semiconductor laser element and the axial adjustment (z 
adjustment) of the light receiving element (PD) , 

As mentioned above, the adjustment of the optical posit ±on 
of the laser beam of the semiconductor laser element must t>e 
repeatedly carried out in the direction of each, axis after the 
semiconductor laser element, the light receiving element, etc. , 
are temporarily mounted in the case. Therefore, much time is 
consumed to complete the adjustment of the optical position 
thereof . 
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OBJECTS AND SUMMARY OF THE INVENTION 

The present invention was made in consideration of the 
above prot>lem, and it is an object of the present invention to 
provide a. semiconductor module capable of mounting a 
semiconductor laser element promptly and reliably at a 
predetermined optical position with respect to an optical system 
formed in the case of a semiconductor module and provide amount ±ng 
method of the semiconductor laser element of the semiconductor 
module , 

According to a first aspect of the present invention , a 
semiconductor module comprises a semiconductor laser element; 
a holding member for fixedly holding the semiconductor laser 
element, the holding member having thermal conductivity; a ba.se 
member for fixedly holding the holding member, the base memlDer 
having thermal conductivity; and a case for fixedly holding the 
base member; in which a laser beam emitted from the semiconductor 
laser element is guided to a predetermined optical system 
disposed in the case and is projected out of the semiconductor 
module, and by fixing the holding member that fixedly holds ttie 
semiconductor laser element to the base member by means of a 
thermal type adhesive member that has thermal conductivity, the 
semiconductor laser element is fixed at a predetermined optical 
position where optical adjustment with respect to the optical 
system has been carried out. 

In the semiconductor module according to tJne first aspect 
of the present invention, the semiconductor laser element can 
be promptly and reliably mounted at the predetermined optical 
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position where optical adjustment with respect tio the optical 
system of "the case has been carried out, and, after mounting the 
semiconductor laser element, there is no need to adjust the 
optical position of the laser beam of the semiconductor laser 
element . 

Further, in the semiconductor module according to the fix's t 
aspect of the present invention, since the semiconductor laser 
element, the holding member, the adhesive member:, and the iDase 
member malce up a thermal path that has thermal conductivity, the 
heat generated when the semiconductor laser element emits a laser 
beam can be promptly transmitted to the base member* . Accordingly, 
heat does not accumulate in the semiconductor laser element, and 
the operation of the semiconductor laser element becomes stable. 
Therefore, the life of the semiconductor laser element is not 
shortened - 

According to a second aspect of the present invention , a 
semiconductor module comprises a plurality of semiconductor 
laser elements; a plurality of holding members for fixedly- 
holding the plurality of semiconductor laser elements 
individually, the plurality of holding members having thermal 
conductivity; a plurality of base members for fixedly holding 
the plurality of holding members individually, the plurality of 
base members having thermal conductivity; and a case for fixedly 
holding the plurality of base members; in whicti laser beams 
emitted from the plurality of semiconductor laser elements a.re 
guided to an optical system formed by optical components disposed 
in the case and is projected out of the semiconductor module. 
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and, by fixing the plurality of holding members that fixedly tiold 
the plurality of semiconductor laser elements, respectively, to 
the plurality of base members , respectively, by means of a therrnal 
type adhesive member that has thermal conductivity , the plurality 
of semiconductor laser elements are fixed at piredetermined. 
optical positions where optical adjustment with respect to the 
optical system has been carried out. 

In the semiconductor module according to the second aspect 
of the present invention, the plurality of semiconductor laser 
elements can be promptly and reliably mounted at the 
predetermined optical positions where optical adjustment with 
respect to the optical system of the case has been carried out, 
and, after mounting the semiconductor laser elements, there is 
no need to adjust the optical positions of the laser beams of 
the semiconductor laser elements. 

Further, in the semiconductor module accord^ing to the 
second aspect of the present invention, since the semiconductor 
laser elements, the holding members, the adhesive members, and 
the base members make up a thermal path that has thermal 
conductivity for each semiconductor laser element, the heat 
generated when the semiconductor laser elements emit laser beams 
can be promptly transmitted to the base member belonging to each 
thermal path. Accordingly, heat does not accumvilate in each 
semiconductor laser element, and the operation of each 
semiconductor laser element becomes stable. Therefore, the life 
of each semiconductor laser element is not shortened. 

According to a third aspect of the present invention , in 
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the semiconductor module according to the first ojc second aspect 
of the present invention, the base member is fixe<a.ly held by the 
case in a state in which at least a part of the "base member- is 
exposed to the outside of the case. 

According to the third aspect of the present invention, 
the heat generated when the semiconductor laser* element emxts 
a laser beam is transmitted to the base member belonging to the 
related thermal path, and, thereafter, the heat ±s efficiently 
radiated from the bare part of the base member outwardly. 
Accordingly, heat does not accumulate in the semiconductor laser 
element , and the operation of the semiconductoar laser element 
becomes stable. Therefore, the life of the semiconductor laser 
element is not shortened. 

According to a fourth aspect of the present invention , in 
the semiconductor module according to the third, aspect of the 
present invention, the base member is greater in thermal 
conductivity than the case. 

According to the fourth aspect of the present invention, 
the heat generated when the semiconductor laser- element emits 
a laser beam is transmitted to the base member belonging to the 
related thermal path, and, thereafter, the heat is efficiently 
radiated from the bare part of the base member outwardly without 
diffusion into the case. Accordingly, heat does not accumulate 
in the semiconductor laser element , and the opexration of the 
semiconductor laser element becomes stable. Therefore, the life 
of the semiconductor laser element is not shortened. 

According to a fifth aspect of the present invention, in 
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a mounting method of a semiconductor laser element of a 
semiconductor module for mounting the semiconductor laser 
element at an optical position where predetermined optical 
adjustment has been carried out with respect to an optical system 
formed by optical components disposed in a case of the 
semiconductor module, the mounting method comprises a first step 
of positioning the semiconductor laser element fixedly helci by 
a holding member that has thermal conductivity at the opto-cal 
position where the predetermined optical adjustment has been 
carried out with respect to the optical system formed by tlie 
optical components disposed in the case of the semiconductor 
module; a second step of heating a base member tliat is fixeclly 
held by the case and has thermal conductivity; and a third step 
of fixing the holding member that fixedly holds the semiconductor 
laser element to the heated base member by means of a theorntal 
type adhesive member that has thermal conductivity; in which, 
by fixing the base member to the heated base member in a state 
in which the semiconductor laser element held tiy the holding 
member is disposed at the optical position determined by tlie 
positioning in the third step, an optical axis of the 
semiconductor laser element is adjusted and the tiolding memtoer 
is fixedly mounted at the predetermined optical position of t:l:ie 
case with respect to the optical system. 

According to the fifth aspect of the present invention, 
the semiconductor laser element can be promptly and reliably 
mounted at the predetermined optical position where optical 
adjustment with respect to the optical system of the case Inas 
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been carxied out, and, after mounting the semiconductor laser 
element, there is no need to adjust the optical position of -the 
laser beam of the semiconductor laser element. 

According to a sixth aspect of the present invention, in 
a method of mounting semiconductor laser elements of a 
semiconductor module for mounting the plurality of semiconductor 
laser elements at optical positions where predetermined optjLcal 
adjustment has been carried out with respect to an optical system 
formed by optical components disposed in a case of the 
semiconductor module, the mounting method comprises a first step 
of positioning one of the plurality of semiconductor lasexr 
elements fixedly held by a holding member that lias thermal 
conductivity at one of the optical positions wliere the 
predetermined optical adjustment has been carried out witln 
respect to the optical system formed by the optxcal components 
disposed in the case of the semiconductor module; a second stiep 
of heating a base member that is fixedly held Idy the case and 
has thermal conductivity; and a third step of fixing the holding 
member that fixedly holds the one of the plurality of 
semiconductor laser elements to the heated base member by means 
of a thermal type adhesive member that has thermal conductivity; 
in which, by fixing the holding member to the heated base memtoer 
in a state in which the one of the plurality of semiconduo t:or 
laser elements held by the holding member is disposed at the one 
of the optical positions determined by the positioning in tilie 
third step, an optical axis of one of the plurality of 
semiconductor laser elements is adjusted and the holding memtoer 
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is fixedly mounted at the predetermined optical position of the 
case with, respect to the optical system, .and by secjuentially and 
repeatedly performing the first, second, and thir-c^ steps for* the 
plurality of semiconductor laser elements, the plurality of 
semiconductor laser elements are mounted at optical positions, 
respectively, where predetermined optical adjustment has been 
carried out . 

According to the sixth aspect of the present invention, 
the semiconductor laser elements can be promptly and reliaitoly 
mounted at the predetermined optical positions where optical 
adjustment with respect to the optical system of the case has 
been carried out, and, after mounting the semiconductor laser 
elements, there is no need to adjust the optical positions of 
the laser beams of the semiconductor laser elements. 

According to a seventh aspect of the present invention, 
in the mounting method according to the fifth ojc sixth aspect 
of the present invention, the base member is fixed to the case 
in a state in which at least a part of the base member is exposed 
to the outside of the case, and the heating of ttie base member 
in the second step is carried out such that the bare part of the 
base member is heated from the outside. 

According to the seventh aspect of the present invention, 
the thermal type adhesive member placed on the base member that 
has thermal conductivity can be promptly and reliably heated, by 
heating the bare part of the base member that InsLS thermal 
conductivity, and, therefore, the holding member can be prompt ly 
and reliably fixed to the base member. 
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According to an eighth aspect of the present invent ±on, 
the base member having a thermal conductivity xs greater t:3:ian 
that of the case is used in the third step of the mounting method 
according to the seventh aspect of the present invention . 

According to the eighth aspect of the present invention, 
since the heat of the base member does not diffuse into the case 
when the bare part of the base member having a therma.1 conductivity 
is greater than that of the case is heated, the thermal type 
adhesive member placed on the base member that has thermal 
conductivity can be promptly and reliably heated, and, therefore, 
the holding member can be promptly and reliably fixed to the t>ase 
member . 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic view of an optical path of an optical 
pickup PI that uses a semiconductor module Ml accoxrd.ing to a f ir^st 
embodiment of the present invention; 

FIG. 2 shows a semiconductor laser element that is f ixecLly 
held by a spacer; 

FIGS. 3A to 3C show sequential steps of a method in which 
the semiconductor laser element is mounted at a predetermined 
optical position in a case of the semiconductor module Ml by tlie 
use of an assembly control device; 

FIG. 4 shows another example of the case in the present 
invention; 

FIG. 5 is a schematic view of an optical path of an optical 
pickup P2 that uses a semiconductor module M2 accor ciing to a second 
embodiment of the present invention; 
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FIG. 6 shows the semiconductor laser element that Is 
fixedly held by the spacer; 

FIGS. 7A to 7C show sequential steps of a method in which 
a semiconductor laser element and another semiconductor laser 
element are mounted at predetermined optical positions in a case 
of the semiconductor module M2 by the use of an assembly control 
device; and 

FIGS. 8A to 8 C show sequential steps (subsequent to the 
step of FIG . 7C) of a method in which a semiconductor- laser element 
and another semiconductor laser element are moianted at 
predetermined optical positions in a case of the semiconductor 
module M2 by the use of an assembly control device. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention will be 
described hereinafter with reference to the attached drawings. 
FIG. 1 is a schematic view of an optical path of an optical piclcup 
PI that uses a semiconductor module Ml according to a firrst 
embodiment of the present invention. The optical pickup Pl is 
a pickup capable of reading information recorded, onto a CD, and 
optical components that comprise the semiconductor module Ml, 
a collimating lens, a mirror, and an objective lens are disposed 
at predetermined optical positions of a main body. 

As shown in FIG. 1, the semiconductor module Ml incluKles 
a semiconductor laser element 2 that emits a laser beam having 
a wavelength is 780 nm for reading the CD, a grating element, 
a prism, and an IC (OEIC) for photoelectric conversion that seirves 
as a light receiving element, each disposed at predetermined 
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optical positions in a case 1 of the semiconductor module Ml. 
The semiconductor module Ml is disposed at a predetermine <3. 
optical position of the optical pickup PI, therelDy making up a 
part of ttie optical system of the optical pickiap PI. 

As shown in FIG. 1, in the optical pickup PI that uses tlie 
semiconductor module Ml, a laser beam emitted from the 
semiconductor laser element 2 passes through the grating element , 
is then reflected by the prism, then passes through the 
collimating lens, is then reflected by the mirror, then passes 
through the objective lens, and strikes the information recorc3.±ng 
surface of the optical disk. The laser beam reflected by tlie 
optical disk travels along the same optical path through the prism, 
and is input to the OEIC. 

The semiconductor laser element 2 is fixed to a spacor 3 
by means of a bonding member (solder, in this emlDodiment ) t:tia.t 
has thermal conductivity. The spacer 3 is fixed to a substrate 
4 serving as a base member that is fixed at a predetermined, 
position of the case 1 of the semiconductor module Ml , and theret>y 
the spacer 3 is disposed at a predetermined optical position with 
j;;^espect to other optical components of the semiconductor mo<3.iile 
Ml. 

FIG. 2 shows the semiconductor laser elemont 2 fixed, to 
the spacer 3. The semiconductor laser element 2 is made up of 
a laser chip 2a, a positive electrode 2b, a negative electrode 
2c, and a submount 2d. The submount 2d is fixed onto the spacer 
3 . The laser chip 2a is fixed onto the submount 2d . The posit dive 
electrode 2b is mounted on the side of the surface of the submount 
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2d, i.e. , on the side of the surface on which the laser chip 2a 
is fixed. The negative electrode 2c is disposed on the backside 
of the submount 2d, The side of the negative electrode 2c is 
fixed to the spacer 3. The electrodes are connected to an 
electric circuit (not shown) mounted in the case 1, and, by -tlae 
electric input supplied by the electric circuit , the 
semiconductor laser element 2 emits a laser beam onto the grating 
element in the case 1. 

The spacer 3 is a holding member for moving the 
semiconductor laser element 2 while properly holding it when an 
assembly control device of the semiconductor module disposes the 
semiconductor laser element 2 at a predetermined optical position 
of the case 1 by a method, which is described below. The spacer 

3 is made of a material that has thermal conductivity, sucii as 
copper or aluminum nitride. 

The spacer 3 is required to quickly transmit heat generated 
in the body of the semiconductor laser element 2 to the substr*ate 

4 when the semiconductor laser element 2 emits a laser bea.in. 
Preferably / the spacer 3 is formed with a material having a ther-mal 
expansion coefficient is small in order that the optical a^cis 
of the laser beam emitted from the semiconductor* laser elemont 
2 does not deviate . 

Therefore, in this embodiment, the spacer 3 is formed with 
copper that is conductive and is compatible for use with solder . 
The upper surface side of the spacer 3 is soldered with t3no 
negative electrode 2c of the semiconductor laser element 2 so 
as to closely and fixedly connect the semiconductor laser element 
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2, and is electrically connected to the negative electrocLe 2c 
of the semiconductor laser element 2. In addition, the 
undersurfa.ce side of the spacer 3 is fixed to tine substrate 4 
serving as a base member with a thermal type bonding member tli.at 
has thermal conductivity. In this embodiment, solder is \ased 
as the bonding member. 

The substrate 4 is a material that has thermal conductivity, 
and is formed with a material capable of fixing the spacer 3 by 
means of a thermal type bonding member (solder, in this 
embodiment). Specifically, the substrate 4 is formed with a 
copper plate having a thickness is about 0 . 4 mm in tliis embodiment 
so that the heat of the semiconductor laser element 2 conducted 
from the spacer 3 can be efficiently radiated to the outside of 
the case 1 . 

The case 1 is formed with a material having a therma.1 
conductivity is lower than the substrate 4. Herein, by 
performing insert molding of the substrate 4 by tine use of molcling 
resin, the case 1 is formed integrally with the substrate 4 so 
as to fixedly hold the substrate 4. Additionally, the case 1 
is formed so as to allow at least a part of the substrate 4 to 
be exposed to the outside of the case 1. In tliis embodiment, 
a part of the back side of the surface of the substrate 4 where 
the spacer 3 is fixed with solder is exposed to the outside of 
the case 1- 

Therefore, since a thermal path having tlnerraal 
conductivity is established with the semiconductor laser element 
2, the spacer 3, the solder joining the spacer 3 to the subst3ra.te 
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4, and tine substrate 4, it is possible to swiftly conduct the 
generated heat when the semiconductor laser element 2 emi.ts a 
laser beam to the substrate 4 and radiate it from the par-t of 
the substrate 4 exposed to the outside of the case 1. 

In the semiconductor module Ml of this emlDodiment , the 
semiconductor laser element 2 is mounted at a predetermined 
optical position in the case 1 by soldering the spacer 3 tliat 
beforehand fixedly holds the semiconductor laser element 2 with 
the substrate 4 fixed to the case 1. 

When the spacer 3 is soldered with the su.t>strate 4, the 
spacer 3 is fixed to the substrate 4 in a state in which titie 
semiconductor laser element 2 has no deviation from the optdLcal 
axis of the laser beam with respect to optical systems formed 
by other optical components mounted in the case 1 and is disposed 
at a predetermined optical position that is proper for the axxal 
direction of the laser beam . As a result , the semioonductor laser 
element 2 is mounted in the case 1 in a state in which the axial 
adjustment of the laser beam or the positional ad.justment of t:he 
axial direction thereof has been made with respect to the opt±cal 
systems formed by the other optical components mounted in the 
semiconductor module Ml* 

Next, a description will be given of a method of mounting 
the semiconductor laser element 2 at a predetermined optical 
position in the case 1 of the semiconductor mo<3.\ile Ml witi^. 
reference to FIG. 3A to FIG. 3C. 

The semiconductor laser element 2 is mounted in the case 
1 by using the assembly control device of the semiconductor moduile . 
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The assembly control device has a stage for disposing and fixing 
the case 1 at a predetermined position and arms 5 for detachably 
holding ttie spacer 3 to which the semiconductor* laser element 
2 is fixeci. The assembly control device can memorize a spatial 
coordinate (x, y, z) where the arms 5 holding the spacer 3 are 
situated according to instructions and can move to each position 
in the three axial directions of (x, y, z). In the assembly 
control device, the collimating lens, the mirror , the objective 
lens, and the CD shown in FIG. 1 are fixedly disposed at their 
predetermined positions so that the optical path of the sajne 
optical system as the optical pickup PI shown in FIG. 1 is fozrined 
when the case 1 of the completed semiconductor module Ml is 
disposed at the predetermined position of the stage. 

FIGS. 3A to 3C show the sequential steps (in order of FIGS. 
3A to 3C ) of the method of mounting the semiconductor laser element 
2 at a predetermined optical position in the case 1 of ttie 
semiconductor module Ml by using the assembly control device. 

First, as a pre- step, the back side of the semiconductor 
laser element 2 (i.e. , negative electrode 2c side) is beforel^.and 
fixed to the spacer 3 with a bonding material tii-at has theirmal 
conductivity, prior to the steps of FIGS. 3A (see FIG. 2). In 
this embodiment, the negative electrode 2c side of the 
semiconductor laser element 2 is fixed and electrically connected 
to the spacer 3. Therefore, since it is desirable for the bonca±ng 
material to have conductivity, solder is used lierein. 

The other optical components, such as the gr"ating element , 
the prism, the OEIC, shown in FIG. 1 that are constituent elements 
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of the semiconductor module Ml are mounted at predetermined, 
optical positions in the case 1 in which the substrate 4 has 
undergone the insert molding. 

Thereafter, the case 1 in which the optical components are 
mounted is fixed on the stage of the assembly control device of 
the semiconductor module, and then the spacer 3 to which the 
semiconductor laser element 2 is fixed is held by the arms 5 of 
the assembly control device. 

The arms 5, which are made of a conductive material herein , 
hold the spacer 3 and, thereby, become conductive with the spacer 
3. Since the spacer 3 is electrically connected to the negative 
electrode 2c of the semiconductor laser element 2 fixed by the 
spacer 3 as mentioned above, the arms 5 become conductive with 
the negative electrode 2c of the semiconductor laser element 2 
when the arms 5 hold the spacer 3 . Additionally , when the arms 
5 hold the spacer 3, a contact finger (not shown) of the assemt>ly 
control device is electrically connected to the positive 
electrode 2b of the semiconductor laser element 2 . 

Thereafter, the assembly control device spatially a.n<3L 
properly moves the arms 5, and thereby, as shown in FIG. 3A, ttie 
spacer 3 to which the semiconductor laser element 2 is fixeci is 
moved directly over the substrate 4, which is fi^ced to the caise 

1 and on which the spacer 3 is to be mounted. Tl:iereafter , tbe 
electrical input is supplied to the semiconductor laser element 

2 through the arms 5 and the contact finger that are electricaily 
connected to the respective electrodes of the semiconductor laser 
element 2, and a laser beam is emitted from the semiconductor 
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laser element 2 to the grating element. 

Thereafter, the arms 5 are spatially and properly moved 
while holding the spacer 3, and the position of the semiconductior 
laser element 2 is adjusted to allow the laser "beam from -fche 
semiconductor laser element 2 to appropriately strike the 
predetermined optical system formed by the other optical 
components in the case 1. 

This positioning is carried out based on tlie output of the 
received light of the OEIC obtained when the laser beam emitted 
from the semiconductor laser element 2 is caused, to strike the 
optical system formed by the optical components in the case 1 
and the collimating lens, the mirror, the objective lens, etc, , 
disposed at the predetermined positions of the assembly control 
device and is received by the OEIC in the case 1 . 

Accordingly, the semiconductor laser element 2 fixe<3. to 
the spacer 3 is disposed at a predetermined optical position tliat 
has no deviation of the optical axis with respect to the 
aforementioned predetermined optical system and. is proper for 
the travelling direction of the laser beam. FIG, 3A shows tlais 
state. As a result, the spacer 3 is disposed slightly apart from 
the substrate 4 . 

Thereafter, the position of the arms 5 when the 
semiconductor laser element 2 is disposed at the predetermined 
optical position is calculated from the present spatial 
coordinate (x, y, z) and stores the result in a storage portion 
of the assembly control device. Thus, the positioning of the 
semiconductor laser element 2 is performed. 
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Theireaf ter, the arms 5 holding the spacer 3 are temporaorily 
lifted to move the spacer 3 away from the substirate 4, and the 
spacer 3 i-s continuously held by the arms 5. 

Ther^eaf ter, a predetermined amount of solder is placed, on 
the substrate 4, and, as shown in FIG. 3B, apart a± the substrrate 
4 that is exposed to the outside of the case 1 is locally hea.t:ed 
with, for example, a condensed beam by the use of a xenon lamp 
so as to melt the solder on the substrate 4 quickly . As a result , 
the substrate 4 is soldered preliminarily. 

Herein, since the substrate 4 made of copper is greater 
in thermal conductivity than the case 1 made of molding resin 
and is about 0.4 mm thick, the part of the substrate 4 that is 
exposed to the outside of the case 1 is quickly heated. 
Additionally/ since the case 1 is made of a material having a 
thermal conductivity is lower than the substrate 4, the heat 
applied to the substrate 4 by the condensed beam dLoes not diffuse 
into the case 1, and, therefore, is efficiently transmittedl to 
the solder placed on the substrate 4. As a resolt, the solcier 
on the substrate 4 can be melted promptly and Infallibly, 

The dotted line in FIG. 3B indicates the spatial position 
of the semiconductor laser element 2 that has undergone the 
positioning at the predetermined optical position in FIG, 3A and 
the spatial position of the spacer 3 that fixes the semiconduo t or 
laser element 2 . 

Thereafter, the arms 5 are moved to the spatial coordin.3.te 
(x, y, z) that has been stored in the storage por-tion as slnown 
in FIG. 3C, and the spacer 3 is joined to the siat)strate 4 with 
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melting solder in a state in which the semiconductoz: laser element 
2 fixed to the spacer 3 that the arms 5 are holding is disposed 
at a predetermined optical position. Thereafter, laeating by tlie 
condensed toeam is stopped to cool the solder, thereby fixing the 
spacer 3 to the substrate 4, In this situation, tlie arms 5 tiold 
the spacer 3 at the predetermined position at least until tbe 
spacer 3 is completely fixed to the substrate 4 . 

It is noted that the solder placed on the substrate 4 is 
required in an amount large enough to close up a gap between tbe 
spacer 3 that fixes the semiconductor laser element 2 disposed 
at the predetermined optical position and the substrate 4 , 

The solder that has melted by heating is pushed to tlie 
periphery of the spacer 3 by the substrate 4, However, as sliown 
in FIG. 3C, the flow of the solder is blocked lo^y the sidewa.ll 
of the hole of the case 1 without careless extension wlrien soldering 
Therefore, the spacer 3 is reliably soldered with, the substx*a.te 
4. 

According to the aforementioned method, the semiconductor 
laser element 2 can be mounted promptly and reliably at ttie 
predetermined optical position where the adjustment of thte 
optical axis of the laser beam or the positional adjustment: of 
the direction of the optical axis has been conducted, with respect 
to the optical system formed by the other optical components 
disposed in the case 1 of the semiconductor module Ml, 

In the first embodiment mentioned above, tlie case 1 uses 
molding resin having a thermal conductivity is lower than the 
substrate 4, and is formed integrally with the substrate 4 by 
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the inser-t: molding of the substrate 4 so as to fix the substirate 
4. However, instead, a substrate 6 may be fixed to a case 7 ttiat 
has a hole communicating with the outside, as slnown in FIG. 4 
in which another example of the case is illustirated. 

FIG- 4 shows another example of the case ±n the present 
invention. In FIG. 4, the substrate 6 is made of copper as the 
aforementioned substrate 4. In this example, the case 7 is ma.de 
of a material that is much inferior in thermal conductivity to 
the copper substrate 6, i.e., it is made of cer-amic having a 
thermal conductivity is extremely low. The substxate 6 is fixed 
to the case 7 by silver soldering to a mounting liole formed in 
the case 7, and a part of the substrate 6 is exposed from the 
hole to the outside of the case 7. The case 7 is formed by coat ing 
the surface of the ceramic with alumina so as to allow the 
substrate 6 to be subjected to silver soldering. 

The method of joining the spacer 3 to the substrate 6 f i.xed 
by the case 7 with solder is the same as the metlnod of joining 
the spacer 3 to the substrate 4 fixed by the aforementioned oase 
1 with solder, and a description of the details theireof is omit: ted 
to prevent the repetition. 

In the embodiment mentioned above, a description was given 
of an example in which one semiconductor laser element 2 is mounted 
at the predetermined optical position in the case of the 
semiconductor module. However, the present invention is not 
limited to this. Even in a semiconductor module that has a 
plurality of light sources (semiconductor lasers) , it ispossi-t>le 
to mount each semiconductor laser promptly and reliably accor<3.ing 
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to the same method. Such an example will be described hereinafter 
according t:o a second embodiment of the present invention. 

FIG- 5 is a schematic view of an optical path of an optical 
pickup P2 that uses a semiconductor module M2 ±n the secon<3. 
embodiment of the present invention. The optical pickup P2 ±s 
a two-light-source pickup capable of reading information 
recorded onto a CD and a DVD while switching therebetween, amd 
includes a semiconductor laser element 2 that emxts a laser boam 
having a wavelength is 780 nm to read the CD and a semiconductor 
laser element 8 that emits a laser beam having a wavelength, is 
650 nm to read the DVD. As shown in FIG. 5, the semiconductor 
module M2 includes the semiconductor laser element 2, the 
semiconductor laser element 8, a grating element, a prism, and 
an IC (OEIC) for photoelectric exchange that ser-ves as a Ixglit 
receiving element, each disposed at a predetermined optical 
position in a case 9 of the semiconductor module M2. 

In the optical pickup P2, in order to read, the recor^ded 
information of the CD, the laser beam emitted fr*om the 
semiconductor laser element 2 passes through the grrating element , 
then passes through the principal surface of the prism, is tlien 
reflected by the back of the prism, then passes through ttae 
principal surface of the prism again, then travels to the miirx-or 
through a collimating lens , and is projected onto the information 
recording surface of the CD through an objective lens . The laser 
beam reflected from the CD travels along the same pathi , then pas ses 
through the prism, and is input to the OEIC. 

On the other hand, in the optical pickup P2, in ordexr to 
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read the jrecorded information of the DVD, the laser beam emit: ted 
from the semiconductor laser element 8 is first reflected by the 
principal surface of the prism, then travels to the mirror through 
the collimating lens, and is projected onto the information 
recording surface of the DVD through the objective lens. The 
laser beajn reflected from the DVD travels along the same path, 
then passes through the prism, and is input to the OEIC. 

As in the aforementioned semiconductor module Ml, tJne 
semiconductor laser element 2 is fixed to the spacer 3 by means 
of a bonding member that has thermal conductivity- On the ottier 
hand, the semiconductor laser element 8 is fixed to a spacer 10, 
which serves as a holding member having thermal conductivJ-ty , 
by means of a bonding member that has thermal conductivity. As 
in the first embodiment, solder is used as the bonding memlDer- . 
The semiconductor laser element 2 and the semiconductor laser 
element 8 are fixed by Joining each spacer holding the laser 
elements 2 and 8 at predetermined positions of a case 9 of th.e 
semiconductor module M2 to each of two substrates 6 that sexrve 
as base members with solder that is a thermal type bonding inemt>er 
and has independent thermal conductivity for each spacer. 
Accordingly/ the semiconductor laser elements 2 and 8 are 
disposed at predetermined optical positions with, respect to the 
other optical components of the semiconductor module M2. 

A positive electrode 2b and a negative electrode 2c are 
connected to an electric circuit (not shown) disposed in the oase 
9, and the semiconductor laser element 2 emits a laser beam to 
the grating element in the case 9 according to the electric input 
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supplied from the electric circuit. 

FIG- 6 shows the semiconductor laser element 8 fixed, to 
the spacer" 10. The semiconductor laser element 8 is made up of 
a laser chip 8a, a positive electrode 8b, a negative elect jcode 
8c, and a submount 8d. The submount 8d is fixed on the spacer 
10. The laser chip 8a is fixed on the submount 8d. The negative 
electrode 8c is disposed on the top surface side of the submount 
8d, i.e. , on the side of the surface on which the laser chip 8a 
is fixed, and the positive electrode 8b is disposed on the back 
side of ttie submount 8d. The side of the positive electrode 8b 
is soldered and fixed to the spacer 10 serving as a Inoldingmemtoer , 
Herein, the spacer 10 is made of aluminum nitride ttiat has therrmal 
conductivity . 

The positive electrode 8b and the negative electrodo 8c 
are connected to an electric circuit (not shown) disposed in tine 
case 9, and the semiconductor laser element 8 emits a laser beam 
to the grating element in the case 9 according to the electiiric 
input supplied from the electric circuit. 

Like the case 7, the case 9 is made of a ceramic that is 
greatly inferior in thermal conductivity compared, to the copper 
substrate 6. The two substrates 6 are subjected to silver- 
soldering to two mounting holes formed at two predetermined 
positions in the case 9, respectively, and are fix:ed to the case 
9. Additionally, a part of each substrate 6 is exposed from each 
mounting hole to the outside of the case 7. LiKe the case 7, 
the case 9 is formed by coating the surface of t]n.e ceramic with 
alumina so as to allow the substrate 6 to be subjected to silver 
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soldering . 

Now, a description will be given of a method, of mounting 
the semiconductor laser elements 2 and 8 at predeter^mined optical 
positions in the case 9 of the semiconductor module M2 witzti 
reference t:o FIG- 7 and FIG, 8. In this embodiment, the 
semiconductor laser element 2 is first mounted on one of the two 
substrates 6 that the case 9 holds, and then the semiconduotor 
laser element 8 is mounted on the other substrate 6. In t3nis 
method, the assembly control device of the semiconductor mociiale 
is used as in the example in which the semiconductor* laser element 
2 is mounted in the case 1 in the first embodiment. 

FIG. 7A to FIG. 8C show the sequential steps of the metliod 
of mounting the semiconductor laser elements 2 and 8 at 
predetermined optical positions in the case 9 of the 
semiconductor module M2 by using the assembly control device. 
The steps proceed in order of FIG. 7A to FIG. 7C , and the steps 
subsequent to the step of FIG. 7C are shown in FIG. 8A to FIG. 
8C in this order. 

Prior to the steps of FIG. 7A to FIG. 8C, as a pre-step, 
the back side of the semiconductor laser element 2 (i.e., side 
of the negative electrode 2c) is first fixed to the spacer 3 by 
means of an adhesive material that has thermal conductivity, a.nd 
the back side of the semiconductor laser element 8 (i.e., side 
of the positive electrode 8b) is fixed to the spacer 10. In tliis 
embodiment, the negative electrode side (2c) of the semiconductor 
laser element 2 and the positive electrode side (8b) of tine 
semiconductor laser element 8 are fixed to be electrically 
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connected to the spacer 3 and the spacer 10, respectively. 
Therefore, since it is desirable for the adhesive materia.1 to 
have conductivity, solder is used herein. 

The other optical components, such as the grating element , 
the prism, and the OEIC, which are the constituent components 
of the semiconductor module M2 shown in FIG. 5, a.re disposed, at 
predetermined optical positions in the case 9 in which the two 
substrates 6 are each fixed at a predetermined position in the 
case 9. 

Thereafter, the case 9 in which the optical components are 
mounted is fixed on the stage of the assembly control device of 
the semiconductor module, and then the spacer 3 to which the 
semiconductor laser element 2 is fixed is held by the arms 5 . 

Thereafter, as in the step of FIG. 3A, the assembly control 
device spatially and properly moves the arms 5 so as to move the 
spacer 3 that fixes the semiconductor laser element 2 to aitoove 
the substrate 6 on which the spacer 3 is mount e <3. . Thereafter, 
electrical input is supplied to the semiconductoar laser element 
2 through the arms 5 and the contact finger that ax'e electricailly 
connected to the semiconductor laser element 2, and a laser beam 
is emitted from the semiconductor laser element 2. In tliis 
example, the arm 5 is connected to the negative electrode side 
(2c) of the semiconductor laser element 2, and the contact finger 
is connected to the positive electrode side (2t>) of the 
semiconductor laser element 2 . 

Next, positioning is performed so that a laser beam emit ted 
from the semiconductor laser element 2 properly falls upon tlie 
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predetermxned optical system formed by the otliex optical 
components in the case 9 while spatially and properly moving tlie 
arms 5 holding the spacer 3. Thereby, the semiconductor laser 
element 2 fixed to the spacer 3 is disposed at a predetermined 
optical position where the semiconductor laser element 2 has no 
deviation of optical axis with respect to the predetermined, 
optical system mentioned above and the element 2 is proper for 
the travelling direction of the laser beam. FIG- 7A shows this 
state . The spacer 3 is disposed slightly apart from the substrrate 
6. 

Thereafter, the position of the arms 5 wtien the 
semiconductor laser element 2 is disposed at tlie predetermined 
optical position is calculated from the present spatial 
coordinate (x, y, z) and stores the result in a storage portion 
of the assembly control device. Thus, the positioning of tiie 
semiconductor laser element 2 is performed. 

Thereafter, the arms 5 holding the spacer 3 axe temporaxrily 
lifted to move the spacer 3 away from the substrrate 6, and tiie 
spacer 3 is continuously held by the arms 5. 

Thereafter, a predetermined amount of solder is place d on 
the substrate 6, and, as shown in FIG. 7B, apart of the substzraLte 
6 that is exposed to the outside of the case 9 is locally heated 
with, for example, a condensed beam by the use of a xenon lamp 
so as to melt the solder on the substrate 6 quickly . As a result , 
the substrate 6 for mounting the spacer 3 to wliich the 
semiconductor laser element 2 is fixed is soldered preliminarily - 

Herein, since the substrate 6 made of copper is much greater 
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in thermal conductivity than the case 9 made of ceoramic, the part 
of the substrate 6 that is exposed to the outs±c3.e of the oa.se 
9 is quickly heated by raising the temperature of the condensed 
beam even if the substrate 6 is thick. Additionally, since ttie 
case 9 is much lower in thermal conductivity than the substrrate 
6, the heat applied to the substrate 6 by the condensed beam does 
not diffuse into the case 9, and, therefore, is efficiently 
transmitted to the solder placed on the substrate 6 - As a result: , 
the solder on the substrate 6 is always promptly melted. Thie 
dotted line in FIG, 7B indicates the spatial position of tlie 
semiconductor laser element 2 that has undergone tilae positioning 
at the predetermined optical position in FIG. 7A and the spatial 
position of the spacer 3 that fixes the semiconductor lasezr 
element 2 . 

Thereafter, the arms 5 are moved to the spatial coordinate 
(x, y, z) that has been stored in the storage pox-tion as stiown 
in FIG. 7C, and the spacer 3 is joined to the snt>strate 6 with 
melting solder in a state in which the semiconductojc laser element 

2 fixed to the spacer 3 that the arms 5 are holding is disposed 
at a predetermined optical position . Thereafter, heating by tine 
condensed beam is stopped to cool the solder, thex-eby fixing the 
spacer 3 to the substrate 6. In this situation, the arms 5 Inold 
the spacer 3 at the predetermined position at loast until tiie 
spacer 3 is completely fixed to the substrate 5 - 

It is noted that the solder placed on the sxalDStrate 6 must 
be in an amount large enough to close up a gap between the spaoer 

3 that fixes the semiconductor laser element 2 d.lsposed at tlie 
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predetermined optical position and the substrate 6. 

The solder that has melted by heating is pushed to tine 
periphery of the spacer 3 by the substrate 6. However, as sln^own 
in FIG. 7C, the flow of the solder is blocked by the sidewa.ll 
of the hole of the case 9 without careless extension when solder*ing , 
Therefore , the spacer 3 is reliably soldered witlri the subst2ra.te 
6. 

Thereby, the semiconductor laser element 2 fixed to the 
spacer 3 is fixed to the substrate 6 disposed at th3 predetermined 
position in the case 9, and, as a result, the semiconductor laser 
element 2 is promptly and reliably mounted at a predetermined 
optical position in the case 9 . 

Next , the spacer 3 to which the semiconducto^r laser element 
2 is fixed is fixed to the substrate 6 with soldear , and the arms 
5 stop holding the spacer 3. Thereafter, the spaoer 10 to wlriich 
the semiconductor laser element 8 is fixed is held by the azrms 
5. 

As mentioned above, the arms 5 are made of conductive 
material. But, since the spacer 10 is made of aluminum nitiride 
that is an electrically insulating material, an electric curr-ent 
does not run through both the arm 5 and the spacer 10 when tlie 
arms 5 hold the spacer 10. Therefore, when the arms 5 hold t:l:ie 
spacer 10, two contact fingers (not shown) of the assembly con tzrol 
device are electrically connected to the positive electrode 8b 
and the negative electrode 8c, respectively, of ttie semiconductor 
laser element 8. 

Thereafter, the assembly control device spatially an<i 
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properly moves the arms 5, and thereby, as shown in FIG. 8A, tlae 
spacer 10 to which the semiconductor laser element 8 is fixed 
is moved directly over the substrate 6, which is fixed to the 
case 9 and on which the spacer 10 is to be mounted. Thereafter, 
the electrical input is supplied to the semiconductor laser- 
element 8 through the two contact fingers that are electrically 
connected to the respective electrodes of the semiconductor laser 
element 8 , and a laser beam is emitted from the semiconductor 
laser element 8 to the prism. 

Thereafter, the arms 5 are spatially and properly moved 
while holding the spacer 10 , and the position of the semiconductor 
laser element 8 is adjusted to allow the laser beam from ttie 
semiconductor laser element 8 to appropriately strike the 
predetermined optical system formed by the other optical 
components in the case 9. 

This adjustment is carried out based on the output of tzlne 
received light of the OEIC obtained when the laser beam emitted 
from the semiconductor laser element 8 is caused to strike tine 
optical system formed by the optical components in the case 9 
and by the collimating lens, the mirror, the objective lens, etc . , 
disposed at the predetermined positions of the assembly contrrol 
device and is received by the OEIC in the case 9. Accordingly, 
the semiconductor laser element 8 fixed to the spacer 10 is 
disposed at a predetermined optical position that has no axial 
deviation with respect to the aforementioned predetermined 
optical system and is proper for the travelling direction of tlie 
laser beam. FIG. 8A shows this state. The spacer 10 is disposed 
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slightly apart from the substrate 6 . 

Thex-eafter, the position of the arms 5 wlien the 
semiconduotor laser element 8 is disposed at the predetermined 
optical position is calculated from the present spatial 
coordinate (x, y, z) and stores the result in a storage portion 
of the assembly control device. Thus, the positioning of the 
semiconductor laser element 8 is performed. 

Thereafter, the arms 5 holding the spacez: 10 are 
temporarily lifted to move the spacer 10 away from the substira.te 
6, and ttie spacer 10 is continuously held by ttie arms 5. 

Thereafter, a predetermined amount of solder is placed on 
the substrate 6, and, as shown in FIG. 8B, apart of the subs t:ira.te 
6 that is exposed to the outside of the case 9 is locally heated 
with, for example, a condensed beam by the use of a xenon lamp 
so as to melt the solder on the substrate 6 quickly. As a result, 
the substrate 6 for mounting the spacer 10 to which the 
semiconductor laser element 8 is fixed is soldered preliminarily. 

Herein, since the substrate 6 made of copper ±s much greater 
in thermal conductivity than the case 9 made of ceramic, the part 
of the substrate 6 that is exposed to the outside of the case 
9 is quickly heated by raising the temperature of the condensed 
beam even if the substrate 6 is thick. Additionally, since the 
case 9 is much lower in thermal conductivity than the substrate 
6, the heat applied to the substrate 6 by the con<3.ensecl beam can 
hardly diffuse into the case 9 . 

Therefore, the solder, which is fixedly joining the spaoer 
3 fixing the semiconductor laser element 2 that has already iDoen 
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mounted at: a predetermiaed optical position and. the substr-ate 
6 together*, is not softened and does not flow by the heat of tlae 
substrate 6 applied by the condensed beam. As a result, witliout 
softening or flowing of the solder as an adhesive material tlnat 
has already solidly cohered to the other substrate fixed to the 
case 9, the heat of the substrate 6 applied by the condensed beam 
is efficiently transmitted to the solder placed on the substrate 
6 being neated. Therefore, only this solder can be melted 
promptly and infallibly. The dotted line in FIG. 8B indicates 
the spatial position of the semiconductor laser element 8 that 
has undergone positioning at the predetermined optical positron 
in FIG. 8A and the spatial position of the spacer 10 that f rxes 
the semiconductor laser element 8. 

Thereafter, the arms 5 are moved to the spatial coordinate 
(x, y, z) that has been stored in the storage portion as slaown 
in FIG. 3C, and the spacer 10 is Joined to the substrate 6 w±th 
melting solder in a state in which the semiconductor laser element 
8 fixed to the spacer 10 that the arms 5 are holdrng is disposed 
at a predetermined optical position. Thereafter, heating by the 
condensed beam is stopped to cool the solder, thereby fixing the 
spacer 10 to the substrate 6. In this situation, the arms 5 tiold 
the spacer 10 at the predetermined position at least until the 
spacer 10 is completely fixed to the substrate 6. 

Also in this example, the solder placed on the substrate 
6 must be in an amount large enough to close up a gap between 
the spacer 10 that fixes the semiconductor laser element 8 
disposed at the predetermined optical position and. the substrate 
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6. 

The solder that has melted by heating is pushed to the 
periphery of the spacer 10 by the substrate 6, However, as shown 
in FIG- 8C, the flow of the solder is blocked by the sidewa.ll 
of the hole of the case 9 without careless extension when soldeiring. 
Therefore, the spacer 10 is reliably soldered with, the substirate 
6. 

Thereby, the semiconductor laser element 8 fixed to the 
spacer 10 is fixed to the substrate 6 disposed at the predetermxned 
position in the case 9, and, as a result, the semiconductor laser 
element 8 is promptly and reliably mounted at a predetermxned 
optical position in the case 9 . 

According to the aforementioned method, the semioonductor laser 
element 2 and the semiconductor laser element 8 can be mounted 
promptly and reliably at the predetermined optioal positions, 
respectively, where the axial adjustment of the laser beam or 
the positional adjustment of the axial direction has been 
conducted with respect to the optical system formed by the other 
optical components disposed in the case 9 of the semiconductor 
module M2 , 

In the embodiments mentioned above, the semiconductor: 
laser element 2 is made up of the laser chip 2a ^ the posit ±ve 
electrode 2b, the negative electrode 2c, and tlx& submount 2d, 
and, by Joining the submount 2d to the surface of the space jt 3 
serving as a holding member by solder, the semiconductor laser 
element 2 is fixed to the spacer 3. Likewise, the semiconductor 
laser element 8 is made up of the laser chip 8a , the positive 
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electrode 8b, the negative electrode 8c, and th.e submount 8d, 
and, by joining the submount 8d to the surface of the spacer* 10 
serving as a holding member by solder, the semiconductor laser 
element 8 is fixed to the spacer 10. However, the semiconductor 
laser elements and the holding members of the present invention 
are not limited to this arrangement . 

For* example, an arrangement may be made in such away tliat 
the laser chip 2a is caused to serve as the semiconductor laser 
element of the present invention, and the spacer 3, to which, the 
submount 2d having the positive electrode 2b an<3. the negative 
electrode 2c is beforehand fixed, is caused to serv^ as thehold.ing 
member of the present invention. In this example, the spacer 
3 may be formed by a part of the submount 2d, ox* the submount 
2d may be formed by a part of the spacer 3. 

Likewise, an arrangement may be made in svich a way that 
the laser chip 8a is caused to serve as the semiconductor laser 
element of the present invention, and the spacer* 10, to wtiich 
the submount 8d having the positive electrode 8b and the negative 
electrode 8c is beforehand fixed , is caused to serve as the holding 
member of the present invention. In this exampie, the spa.oer 
10 may be formed by a part of the submount 8d, or: the submount 
8d may be formed by a part of the spacer 10. 
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WHAT IS CLAIMED IS: 



1. A semiconductor module comprising: 
a semiconductor laser element; 

a tiolding member for fixedly holding the semiconductor 
laser element, the holding member having thermal conductivity; 

a base member fixedly holding the holding member, the t>a.se 
member having thermal conductivity; and 

a case for fixedly holding the base membex; 

wherein a laser beam emitted from the semiconductor laser 
element is guided to an optical system formed t>y optical 
components disposed in the case and is projected out of the 
semiconductor module, and 

wherein, by fixing the holding member that fixedly holds 
the semiconductor laser element to the base memt>er by means of 
a thermal type adhesive member having thermal conductivity, tlie 
semiconductor laser element is fixed at a predetearmined opti_cal 
position where optical adjustment with respect to the optioal 
system has been carried out. 

2 - A semiconductor module according to claim 1 , wherein ttie 
base member is fixedly held by the case in a state in whicln at 
least a part of the base member is exposed to the outside of thie 
case . 

3. A semiconductor module according to claim 2, wherein tlie 
base member has greater thermal conductivity tlian that of tlie 
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case . 



4. A semiconductor module comprising: a plurality of 
semiconductor laser elements; a plurality of holding members for 
fixedly liolding the plurality of semiconductor laser elements 
individually, the plurality of holding members liaving thermal 
conductivity; a plurality of base members for fixedly holding 
the plurality of holding members individually, tlrae plurality of 
base members having thermal conductivity; and a case for fixedly 
holding tlie plurality of base members; 

therein laser beams emitted from the plurality of semiconductor 
laser elements are guided to an optical system f orrmed by optical 
components disposed in the case and is projected out of the 
semiconductor module, and 

by fixing the plurality of holding members that fixedly hold tbe 
plurality of semiconductor laser elements, respectively, to tbe 
plurality of base members, respectively, by means of a thermal 
type adhesive member having a thermal conductivity , the plurality 
of semiconductor laser elements are fixed at piredetermined 
optical positions where optical adjustment with rrespect to the 
optical system has been carried out - 

5 . A semiconductor module according to claim 4 , wherein tbe 
base member is fixedly held by the case in a state in whicti at 
least a part of the base member is exposed to the outside of the 
case • 
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6. A semiconductor module according to claim 5, wherein the 
base memt>er has greater thermal conductivity t]i.an that of the 
case . 

7- A mounting method of a semiconductor lasex* element of a 
semiconductor module for mounting the semiconductor laser- 
element at an optical position where predetermined optica.1 
adjustment has been carried out with respect to an optical system 
formed by optical components disposed in a case of the 
semiconductor module, the mounting method compirising: 

a first step of positioning the semiconductor laser element 
fixedly held by a holding member having a thermal conductivity 
at the optical position where the predetermined optical 
adjustment has been carried out with respect to the optical system 
formed by the optical components disposed in tlie case of tine 
semiconductor module; 

a second step of heating a base member that is fixedly held 
by the case and is thermally conductive; and 

a third step of fixing the holding member that fixedly holds 
the semiconductor laser element to the heated base member by means 
of a thermal type adhesive member having a thermal conductivity; 

wherein by fixing the holding member to the heated base 
member in a state in which the semiconductor laser* element lield 
by the holding member is disposed at the optical position 
determined by the positioning in the third step, an optical a^cis 
of the semiconductor laser element is adjusted and the holding 
member is fixedly mounted at the predetermined optical position 
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of the case with respect to the optical system, 

8. A mounting method according to claim 7, wiierein the "base 
member is fixed to the case in a state in which at least a part 
of the base member is exposed to the outside of the case, and 
the heating of the base member in the second step is carried, out 
such that the bare part of the base member is heateci f rem outs±cae , 

9. A mounting method according to claim 8, wtierein the t>ase 
member having a thermal conductivity is greater than that of ttie 
case is used in the third step. 

10. A mounting method of semiconductor laser elements of a 
semiconductor module for mounting the plurality of semiconductor 
laser elements at optical positions where predetermined optxcal 
adjustment has been carried out with respect to an optical system 
formed by optical components disposed in a case of the 
semiconductor module, the mounting method compr±sing: 

a first step of positioning one of the plurality of 
semiconductor laser elements fixedly held by a Inolding memlDer 
having a thermal conductivity at one of the optical positions 
where the predetermined optical adjustment has been carried out 
with respect to the optical system formed by ttie optical 
components disposed in the case of the semiconductor module ; 

a second step of heating a base member that is fixedly iield 
by the case and is thermally conductive; and 

a third step of fixing the holding member that fixedly hoi c3.s 
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the one of the plurality of semiconductor laser elements to the 
heated base member by means of a thermal type a<3.h.esive menilDer 
having a thermal conductivity; 

wherein by fixing the holding member to the heated base 
member in a state in which the one of the plurality of 
semiconductor laser elements held by the holding member is 
disposed at one of the optical positions determined by the 
positioning in the third step, an optical axis of one of -fzlxB 
plurality of semiconductor laser elements is adjusted and the 
holding member is fixedly mounted at the predetexrmined opti-cal 
position of the case with respect to the optical system, ancl by 
sequentially and repeatedly performing the first, second, and 
third steps for the plurality of semiconductor laser elements, 
the plurality of semiconductor laser elements axre mounted at 
optical positions, respectively, where predetermined optical 
adjustment has been carried out. 

11. A mounting method according to claim 10, wlxerein the base 
member is fixed to the case in a state in which at least a part 
of the base member is exposed to the outside of the case, and 
the heating of the base member in the second step dLs carried out 
such that the bare part of the base member is heated from outside . 

12. A mounting method according to claim 11, wtierein the base 
member having a thermal conductivity is greater tlxan that of the 
case is used in the third step. 
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ABSTRACT PF THE DISCLOSURE 



A holding member, which beforehand fixedly holds a 
semiconductor laser element and has thermal cond.uctivity , is 
fixed to a base member, which is fixed to a case and which, has 
thermal conductivity, by the use of a thermal type adhesive member 
having thermal conductivity so that the semicond.uctor laser- 
element is disposed at a predetermined optical position where 
optical adjustment has been carried out with respect to an optical 
system of the case. 
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